Molecular cloning and cartilage gene expression of equine stromelysin 1 (matrix metalloproteinase 3).
To clone and determine molecular structure of equine stromelysin 1 (matrix metalloproteinase 3) and examine stromelysin expression in articular cartilage. SAMPLES AND PROCEDURE: Total RNA was harvested from equine arthritic cartilage specimens and was used for reverse transcription and polymerase chain reaction amplification to develop overlapping complementary DNA (cDNA) clones. Four cDNA sequences were ligated into plasmid (pGEM3Z) constructs and subcloned into bacterial expression vectors, and sequence was determined by automated dye terminator sequencing. Stromelysin mRNA expression was assessed in normal and arthritic cartilage and synovium by northern blotting. Interleukin 1 (IL-1) regulation of stromelysin transcriptional activity in articular chondrocytes cultured in the presence of 0, 20, and 50 ng of IL-1 alpha/ml was assessed by northern blotting of total RNA isolated from the cell layer and probed with 32P-labeled stromelysin cDNA. 4 overlapping clones provided the full-length cDNA sequence of equine stromelysin, including portions of untranslated 5' and 3' regions, and the entire translated portion coding for the stromelysin prepropeptide. The coding region of 1,431 base pairs was well conserved between species, with 86, 83, and 78% sequence homology to that of human, rabbit, and mouse stromelysin, respectively. Predicted amino-acid (AA) sequence data indicated highly conserved features. Comparison of the equine AA sequence revealed 89, 88, and 84% homology to the AA structure in human, rabbit, and mouse stromelysin, respectively. Minimal stromelysin mRNA expression was evident in normal cartilage and synovium, and increased expression was evident in arthritic cartilage. Marked dose-dependent up-regulation of stromelysin transcriptional activity was evident in chondrocyte cultures exposed to 20 and 50 ng of IL-1/ml. Stromelysin DNA sequence in horses is similar to that in people and rodents. Constitutive stromelysin message amounts in normal cartilage and synovium are low, but considerably increased in arthritic cartilage and in chondrocytes exposed to IL-1.